Intraocular inflammation in patients with human immune deficiency virus (HIV) infection can be due to opportunistic infections, drugs used in the treatment, immune recovery uveitis (IRU), or a primary manifestation of the HIV infection itself. After the introduction of highly active antiretroviral therapy (HAART), while the prevalence of opportunistic infections has decreased, the incidence of IRU, ocular toxic, and allergic reactions have increased. HIV itself can be a cause of intraocular inflammation and there have been very few reports in the literature. [1, 2] However, the course of the disease and follow-up findings of the same patients is limited. We studied the role of RT-polymerase chain reaction (PCR) for HIV RNA in confirming the diagnosis of HIV-induced uveitis and its usefulness in the management and follow-up of these patients.
Case Reports
Three patients with age range 21-36 years, HIV disease duration -1 day-10 years, and CD4 counts 138-412 cells/ microlitre and with intraocular inflammation were included.
Investigations to rule out collagen vascular diseases, autoimmune diseases, and other underlying infective etiology including rheumatoid factor, antinuclear antibody, serum angiotensin converting enzyme, rapid plasma regain (RPR)/ treponema pallidum hemagglutination assay (TPHA) tests, enzyme linked immune sorbent assay (ELISA) for toxoplasma, quantiferon tuberculosis gold test, chest radiograph, and mantoux test were done in all patients. Aqueous aspirate was tested for real-time PCR for mycobacterium tuberculosis (MTB), cytomegalovirus (CMV), herpes simplex virus (HSV), varicella zoster virus (VZV), and toxoplasma. Pre-and posttreatment real-time PCR of HIV RNA was carried out using Artus kit (QIAGEN, Hilden Germany) using the Rotorgene Q (QIAGEN, Hiden, Germany) real-time PCR machine. The process included reverse transcription at 50°C for 30 min followed by 50 cycles of initial denaturation at 95°C for 15 min, annealing at 50°C for 60 s and extension at 72°C for 30 s. Pre-and posttreatment real-time PCR HIV loads were tested in all patients. Real-time PCR of HIV RNA from blood was done as part of their systemic workup under care of an AIDS care physician. All the patients were treated with HAART. Blood real-time PCR HIV load values were noted in all patients pre-and posttreatment.
Three patients (four eyes) were included in the study. Age range was 21-36 years. CD4 counts range was 138-412 cells/ microlitre. In all patients, aqueous testing for RT PCR for HSV, VZV, CMV, MTB, and toxoplasma were negative. None of the patients had any systemic opportunistic infection. Blood RPR/TPHA, ELISA for toxoplasmosis, and tests for cryptococci were negative. Real-time PCR for HIV RNA was positive in three patients with a range of 121 to 1,64,773 copies/ ml. Chest X-ray was normal.
Case 1
A 36-year-old male presented with history of 2 months of gradual diminution of vision in both eyes. On examination, his best-corrected visual acuity in the right eye was 6/6, N6 and in the left eye 6/18, N6. Slit lamp examination showed an anterior chamber reaction of 2 + with vitreous cells 2+. There were no peripheral synechiae. Media was hazy due to vitritis (2+). Disc evaluation was normal. There was no clinical evidence of any infective retinal or choroidal lesion in the posterior segment. Investigations to rule out other causes of uveitis and infective etiology were negative.
A possible diagnosis of HIV-induced uveitis was made based on the increased real-time-PCR HIV viral load, both in blood (261 million copies/ml) and aqueous (13,404 copies/ml). Combination antiretroviral therapy was started under care of an AIDS care physician. The patient was also treated with This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.
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***** a short tapering dose of topical steroids. At 8 weeks on ART, ocular inflammation had resolved and the aqueous samples were subjected for microbial evaluation, which showed no HIV RNA. Blood real-time PCR values for HIV had reduced to 54,000 copies/ml. At his last follow-up after 1 year, his CD4 counts were 350 cells/µl, with no inflammation and viral load in blood <150 copies.
Case 2
A 21-year-old male presented with painless progressive diminution of vision in left eye for 1 year. He was a known case of HIV detected 1 month back, but not on HAART with CD4 counts of 412/µl. On examination, his best-corrected visual acuity was 6/9, N6 in right eye and 6/12, N6 in left eye. Slit lamp examination showed anterior chamber reaction of 1 + and posterior subcapsular cataract in left eye. The media was hazy due to 1 + vitritis. There was no peripheral synechiae. µl. Real-time PCR for HIV RNA from the aqueous detected 162 copies/ml and 121 copies/ml in right and left eyes, respectively, and correspondingly in the blood was 29,185 copies/ml. The patient was started on a short course of topical steroids and HAART was continued. At 3 months follow-up visit, he was asymptomatic with fully controlled inflammation and undetectable aqueous viral loads. His best-corrected visual acuity improved to 6/6, N6 in both eyes in both eyes. His CD4 counts were 250/µl and he had no relapses till his last follow-up visit of 1 year with undetectable peripheral blood viral loads of < 150.
Discussion
Opportunistic infections like tuberculosis, CMV, toxoplasmosis, and syphilis are the most common cause of intraocular inflammation in HIV patients. In a large study on ocular lesions in patients with HIV/AIDS of 1000 cases from India from our center, CMV retinitis was the most common ophthalmic opportunistic infection and tuberculosis was the most common systemic opportunistic infection. [3] In our series, none of the patients had any systemic or ocular opportunistic infection at the time of presentation with intraocular inflammation.
HIV patients newly started on HAART can often develop inflammation after an attack of opportunistic infections, especially tuberculosis considering its endemicity in India. This is because of the increase in T-lymphocytes which in turn attack the previously acquired antigens, resulting in an increased inflammatory mediator release. This immune recovery inflammatory syndrome in the eye is IRU. Monitoring the CD4 count and HIV loads in blood and aqueous before and after initiation of HAART is necessary in differentiating the reason for the inflammation. Increase in inflammation while on HAART, with increase in CD4 counts and a corresponding decrease in viral loads, favors the diagnosis of IRU, whereas HIV-induced uveitis is associated with decrease in inflammation after HAART initiation. In our series, patients presented with inflammation despite low CD4 counts and with high HIV loads both in blood and in aqueous. IRU as a possibility was thus excluded.
There have been various hypotheses for HIV itself causing uveitis. HIV replicates in CD4 lymphocytes. Intrathecal persistence of HIV in spite of HAART and reduced plasma viral loads have been demonstrated, [4] [5] [6] [7] due to compartmentalization and replication of HIV in central nervous system.
HIV-induced uveitis, although a diagnosis of exclusion,
can be confirmed with the help of PCR which is an important tool to detect infective etiology in uveitis. Confirmation of the same could be done with real-time PCR techniques which can quantify the same and correlates prognosis. Harper et al. showed a 61% true positivity and 25% true negativity in demonstrating infectious agents in aqueous samples by PCR. [8] Sudharshan et al. reported 4% prevalence of anterior uveitis in an AIDS population. [3] It has been demonstrated that HIV-induced uveitis was observed in 6 out of 56 HIV patients who presented with uveitis. [9] PCR testing of aqueous aspirate has reportedly altered the treatment plan in posterior uveitis. [8, 10] HIV infection in the eye and positive HIV RNA in intraocular fluids are associated with high-plasma HIV RNA loads. [11] [12] [13] [14] Our study has demonstrated by real-time PCR the corresponding decrease in HIV copies in aqueous and blood with resolution of inflammation, after initiation of HAART [ Table 1 ].
There are very few reports on proven cases of HIV-induced uveitis based on PCR confirmation. [9] In HIV patients where a complete history and review of systems is inconclusive in establishing the cause for intraocular inflammation, a high intraocular fluid: plasma HIV RNA load ratio establishes the diagnosis of HIV-induced uveitis. Demonstration of a decreasing trend of the HIV load in aqueous tap may have prognostic value.
Conclusion
In contrast to IRU where the HAART increases the symptoms and flares up the inflammation, HAART brings down the inflammation in HIV-induced uveitis. RT PCR for HIV RNA in HIV-induced uveitis will not only serve as a diagnostic tool but can be a guide to treatment.
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